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Problem: During material’s
processing interfaces move and
create thermal effects.
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Findings: 1. A unified theory
of thermal effects which is
applicable to completely different
transformations was developed.
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2. New thermodynamic force
acting on an interface was
revealed.

3. A number of new effects were
theoretically predicted.
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Figure 1.  A typical microstructure of antiphase domain boundaries in metal alloys after quenching.

Figure 2.  Sketch of a moving interface.  The New force Fnew propels a hetero-interface and hampers a homo-interface.
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Most Important Results:

1. Heterophase interfaces:
surface creation/destruction and
heat trapping effects.

2. Homophase interfaces:
temperature waves and thermal
drag effects.
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Heat trapping yields metastable

Applications: materials which may be used as
sensors of heat--smart materials.
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Thermal waves may be visualized and

used as indicators of transformations
for nondestructive testing.
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Figure 1.  Heat trapping occurs when the New force propels the interface.  Its velocity is greater than without this effect and the final temperature is grater than the equilibrium one.

Figure 2.  Thermal drag occurs when the New force hampers the interface.  It yields thermal waves which travel together with the latter.
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